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SEMICONDUCTOR DEVICE

CROSS-REFERENCES TO RELATED
APPLICATION

The present application claims priority under 35 U.S.C.
§119(a) to Korean application number 10-2014-0083676,
filed on Jul. 4, 2014, in the Korean Intellectual Property
Office, which is incorporated herein by reference in its
entirety.

BACKGROUND

1. Technical Field

Various embodiments generally relate to semiconductor
devices, and more particularly, to a technology for reducing
the loading of global input/output lines.

2. Related Art

In general, a semiconductor memory device may include
several tens of millions of memory cells for storing data. A
semiconductor memory device may store or output data
according to a command received from a central processing
unit.

That is to say, data may be stored in memory cells that
correspond with the addresses inputted from the central
processing unit. This may occur when the central processing
unit requests a write operation. The data stored in the
memory cells corresponding to the addresses inputted from
the central processing unit may then be outputted when the
central processing unit requests a read operation.

In other words, the data inputted through data pads are
inputted to memory cells through data input paths in the
write operation. The data stored in memory cells are out-
putted to an exterior by way of data pads through data output
paths.

Semiconductor memory devices may trend toward high
speed operation and large capacity, and thus, the number of
data consecutively inputted through one data pad is increas-
ing.

In a semiconductor memory device, in particular, a
DRAM, a data input/output bandwidth means the number of
data which may be simultaneously read or written through
addressing of one time.

By controlling the number of data to be inputted and
outputted, according to a use of the DRAM, it is possible to
perform an operation efficiently. The data input/output band-
width may also mean the number of data input/output pads
which are provided in the DRAM.

As the operation speed and the processing capacity of a
semiconductor memory device increases, the semiconductor
memory device includes a plurality of pads and a plurality
of data input/output lines, and may input/output a plurality
of data at a time.

According to the number of data which may be simulta-
neously processed by a semiconductor memory device in
one read or write operation, X4, X8 and X16 input/output
modes are used. In other words, the X4 input/output mode
means a mode in which 4 data are simultaneously inputted
and outputted in one read or write operation, and the X8 and
X16 input/output modes mean modes in which 8 and 16 data
are simultaneously inputted and outputted in one read or
write operation, respectively.

In a conventional semiconductor memory device, a num-
ber of multiplexers for performing a X4 operation and a
number of drivers for driving data regions with a DQO to
DQ3 bandwidth and a DQ4 to DQ7 bandwidth are disposed
in a Y-hole region. Therefore, the size of the Y-hole region
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2

increases due to the presence of the drivers for driving the
data region with the DQ4 to DQ7 bandwidth and the
multiplexers.

SUMMARY

In an embodiment, a semiconductor device may include
pad blocks configured for receiving and outputting data. The
semiconductor device may also include input/output driving
blocks configured to transfer data received from global
input/output lines to the pad blocks in response to a read
operation, and to transfer data from the pad blocks to the
global input/output lines in response to a write operation.
The input/output driving blocks may be disposed in a
peripheral region and may control a width of the data.

In an embodiment, a semiconductor device may include a
plurality of banks, and pad blocks configured for receiving
and outputting data. The semiconductor device may also
include input/output driving blocks disposed in a peripheral
region located between the plurality of banks and the pad
blocks, and may be configured to control a width of data.
The semiconductor device may include data transfer blocks
configured to transfer data between the input/output driving
blocks and the banks.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a configuration diagram schematically illustrat-
ing a representation of an example of a semiconductor
device in accordance with an embodiment.

FIG. 2 is a configuration diagram illustrating a represen-
tation of a semiconductor device in accordance with an
embodiment.

FIG. 3 is a detailed configuration diagram of a represen-
tation of the input/output driving block illustrated in FIG. 2.

FIG. 4 is a detailed configuration diagram of a represen-
tation of the data transfer block illustrated in FIG. 2.

FIG. 5 illustrates a block diagram of an example of a
representation of a system employing the semiconductor
devices in accordance with the embodiments discussed
above with relation to FIGS. 1-4.

DETAILED DESCRIPTION

Hereinafter, a semiconductor device will be described
below with reference to the accompanying drawings through
various examples of embodiments.

Various embodiments may be directed to a technology for
transmitting data to global input/output lines in a peripheral
circuit region by distinguishing data bandwidths, thereby
decreasing the area of a Y-hole region and reducing the
loading of the global input/output lines.

According to various embodiments, since data is trans-
mitted to global input/output lines in a peripheral circuit
region by distinguishing data bandwidths, the area of a
Y-hole region may be decreased by removing the drivers and
multiplexers disposed in the Y-hole region.

Further, according to various embodiments, the loading of
the global input/output lines may be reduced.

FIG. 1 is a configuration diagram schematically illustrat-
ing a representation of an example of a semiconductor
device in accordance with an embodiment.

The semiconductor device in accordance with an embodi-
ment may include a plurality of pads PO to P7, a plurality of
input/output driving units DRV0 to DRV7, and a plurality of
global input/output lines GIO<0:7>.
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The plurality of pads P0 to P7 may be used to input data
DQO0 to DQ7 configured to have, for example, a maximum
of 8 bits, from an external data source (not shown). In other
words, data DQO to DQ7 configured to have the 8 bits may
be inputted through first to eighth pads P0 to P7, or data
configured to have 4 bits may be inputted through only the
first to fourth pads PO to P3.

The global input/output lines GIO<0:7> may be used for
bidirectional data transfer between the pads PO to P7 and
banks. For example, the global input/output lines GIO<0:7>
may be provided with the same number as the pads P0 to P7.
The global input/output lines GIO<0:7> may be commonly
connected to the banks.

The plurality of input/output driving units DRV0 to DRV7
may be disposed between the plurality of pads P0 to P7 and
the plurality of global input/output lines GIO<0:7>, respec-
tively. The pluralities of input/output driving units DRVO to
DRV7 drive corresponding bit data. The bit data is driven
such that data of the plurality of pads P0 to P7 may have a
sufficient degree of power to be transferred to the banks
through the global input/output lines GIO<0:7>.

First group input/output driving units DRV0 to DRV3
may correspond to an input/output driving block 200 which
will be described below. Second group input/output driving
units DRV4 to DRV7 may correspond to an input/output
driving block 210 which will be described below.

In an embodiment, the global input/output lines GIO<4:
7> for driving the data DQ<4:7> are not connected with the
global input/output lines GIO<0:3>. Namely, by transferring
data through division of the global input/output lines
GIO<0:7> in a peripheral region, the loading of the global
input/output lines GIO<0:3> may be reduced.

FIG. 2 is a configuration diagram illustrating a represen-
tation of a semiconductor device in accordance with an
embodiment.

For the sake of convenience in explanation, a semicon-
ductor device, which has 4 banks and performs a X8 data
width or X4 data width optional operation for each bank,
will be described as an example. While it is described in an
embodiment that 4 banks are provided, it is to be noted that
the number of memory banks is not specifically limited.

The semiconductor device in accordance with an embodi-
ment may include a plurality of pad blocks 100 and 110, a
plurality of input/output driving blocks 200 and 210, and a
bank selection block 300. The semiconductor device may
include a plurality of data transfer blocks 400 and 410, and
a plurality of banks B0 to B3.

The semiconductor device may include first to fourth
banks B0 to B3. The peripheral region may be defined
between a memory region where the first and third banks B0
and B2 are disposed and a memory region where the second
and fourth banks B1 and B3 are disposed. In the semicon-
ductor device in accordance with an embodiment, the plu-
rality of input/output driving blocks 200 and 210 and the
bank selection block 300 are disposed in the peripheral
region.

The plurality of input/output driving blocks 200 and 210
may be connected to the plurality of global input/output
lines GIO<0:7>. The input/output driving block 200 may be
connected with first group global input/output lines GIO<O0:
3> or second group global input/output lines GIO<4:7>. The
input/output driving block 210 may be connected with the
second group global input/output lines GIO<4:7>.

In examples where the semiconductor device operates
with a X8 data width, both the input/output driving blocks
200 and 210 operate and transfer data to the plurality of
global input/output lines GIO<0:7>. The plurality of global
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input/output lines GIO<0:7> transfer the data transferred
from the plurality of input/output driving blocks 200 and
210, to the first to fourth banks B0 to B3.

In examples where the semiconductor device operates
with a X4 data width, the input/output driving block 200
operates. The input/output driving block 200 may input/
output data with the X4 data width through the global
input/output lines GIO<0:3> or may input/output data with
the X4 data width through the global input/output lines
GIO<4:7>.

The input/output driving blocks 200 and 210 may drive
the write data applied from the plurality of pad blocks 100
and 110 and output the write data to the global input/output
lines GIO<0:7>, or may drive the read data applied from the
global input/output lines GIO<0:7> and output the read data
to the plurality of pad blocks 100 and 110.

The pad block 100 may input/output odd data DQ 1, 3,5
and 7. The pad block 110 may input/output even data DQ 0,
2, 4 and 6. While it is described in an embodiment that the
odd pad block 100 and the even pad block 110 are disposed
up and down with respect to the peripheral region, it is to be
noted that the embodiments are not limited to such and pad
blocks may be disposed in line without being distinguished
as odd and even pad blocks or may be disposed in other
layout patterns.

As the processing technology of a semiconductor memory
device is gradually developed and becomes highly devel-
oped, the number of memory banks which are formed in a
semiconductor memory device may gradually increase. In
order to efficiently input/output data to and from the memory
banks the number of which gradually increases in this way,
the design technology of a semiconductor memory device is
being changed in a variety of ways.

Among these changes, there may be a scheme in which a
plurality of memory banks are disposed in a stack structure
or a scheme in which the interface between a controller and
a semiconductor memory device is changed to various
operation modes such as of the X4 data width and the X8
data width.

The X4 and X8 operation modes may be implemented to
increase the diversity of the interface of the semiconductor
memory device, and may mean to control the number of
input/output pads (generally referred to as DQ pads) which
are used when interfacing data between the controller and
the semiconductor memory device.

For example, in the examples whereby a semiconductor
memory device which has 8 data input/output pads, it may
be possible to set an operation mode to the X8 operation
mode or the X4 operation mode. The semiconductor
memory device performs data input/output operations
through the 8 input/output pads of the input/output pad
blocks 100 and 110 in the examples where the operation
mode of the semiconductor memory device is set to the X8
operation mode. The semiconductor memory device per-
forms data input/output operations through 4 input/output
pads of the input/output pad block 100 or 110 in the
examples where the operation mode of the semiconductor
memory device is set to the X4 operation mode.

The bank selection block 300 may be inputted with a bank
address BADD and may store information regarding which
bank is to be selected and activated, and accordingly, may
activate the input driving block 200 or the input/output
driving block 210. If an address for a bank select command
is inputted from an external controller, after the address is
latched by a bank address latch, the bank address BADD is
inputted to the bank selection block 300.
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The data transfer blocks 400 and 410 may be formed in
regions where repeaters for preventing attenuation of out-
puts are formed. The repeater forming regions may be
defined, for example, as regions between the banks B0 and
B2 and the peripheral region.

The data transtfer blocks 400 and 410 may transfer the data
read from the banks B0 to B3, to the global input/output
lines GIO<0:7>, or may transfer the data applied through the
global input/output lines GIO<0:7>, to the banks B0 to B3.

The data transfer block 400 may be a configuration for
transmitting and receiving data to and from the left banks B0
and B1. The data transfer block 410 may be a configuration
for transmitting and receiving data to and from the right
banks B2 and B3.

For reference, in an embodiment, the peripheral region (a
peripheral circuit region) may mean a region which includes
various circuits needed for operations of the semiconductor
device. The regions of the banks B0 to B3 may include, for
example but not limited to cell arrays, bit line sense ampli-
fiers, sub word line drivers, and so forth. When viewed from
the peripheral region, the banks B0 and B2 and the pad block
100 may be disposed up, and the banks B1 and B3 and the
pad block 110 may be disposed down.

FIG. 3 is a detailed configuration diagram of a represen-
tation of the input/output driving blocks 200 and 210 illus-
trated in FIG. 2. In an embodiment, the configuration of the
input/output driving block 200 will be described as an
example as illustrated in FIG. 3.

The input/output driving block 200 may include a multi-
plexer 201, a pipeline 202, a data ordering unit 203, and an
output buffer 204. The input/output driving block 200 may
include an input buffer 205, a latch unit 206, and a driver
207.

The multiplexer 201, the pipeline 202, the data ordering
unit 203 and the output buffer 204 represent a read path RD
through which data may be outputted to the pad blocks 100
and 110. The input buffer 205, the latch unit 206, the driver
207 and the multiplexer 201 represent a write path WT
through which data may be inputted through the pad blocks
100 and 110.

When observing the read path RD, the data sensed and
amplified by a sense amplifier SA (see FIG. 4) may be
applied to the multiplexer 201 through the global input/
output lines GIO<0:7>. In the examples where the semicon-
ductor device operates with the X4 data width, the multi-
plexer 201 selects the data of the first group global input/
output lines GIO<0:3> among the plurality of global input/
output lines G10<0:7> and transfers the data to the pipeline
202.

Also, in the examples where the semiconductor device
operates with the X4 data width, the multiplexer 201 may
select the data of the second group global input/output lines
GIO<4:7> among the plurality of global input/output lines
GIO<0:7> and transfers the data to the pipeline 202. Infor-
mation on whether the multiplexer 201 is to select the first
group global input/output lines GIO<0:3> or the second
group global input/output lines GIO<4:7> is determined
according to a select signal SEL. The select signal SEL may
be applied from the bank selection block 300.

The pipeline 202 may output the data applied from the
multiplexer 201, to the data ordering unit 203 in synchro-
nization with a clock. For example, the pipeline 202 may
output the data applied from the multiplexer 201, as rising
data and falling data, in synchronization with an internal
clock. The pipeline 202 may convert the parallel data
applied from the multiplexer 201, into serial data.
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6

The data ordering unit 203 may determine the output
order of the data applied from the pipeline 202 in response
to an order determination signal, and may sequentially
output the data to the output buffer 204. The order determi-
nation signal may be a signal for determining an output order
in which the data applied in parallel through the global
input/output lines GIO<0:7> are outputted in series. The
output buffer 204 may buffer the data applied from the data
ordering unit 203 and may output the data to the pad blocks
100 and 110.

Next, when observing the write path W, the data applied
to the pad blocks 100 and 110 may be buffered by the input
buffer 205. The latch unit 206 may latch the data applied
from the input buffer 205, control a setup/hold time, and
output the data to the driver 207. The latch unit 206 may
store the data by distinguishing the first group data DQ<0:3>
and the second group data DQ<4:7>. The driver 207 may
drive the data applied from the latch unit 206 and transfer the
data to the multiplexer 201.

In the examples where the semiconductor device operates
with the X4 data width, the multiplexer 201 may transfer the
data applied from the driver 207 to the first group global
input/output lines GIO<0:3> or the second group global
input/output lines GIO<4:7>.

Information on whether the multiplexer 201 is to select
the first group global input/output lines GIO<0:3> or the
second group global input/output lines GIO<4:7> is deter-
mined according to the select signal SEL. The select signal
may be applied from the bank selection block 300. The
multiplexer 201 may disable the data of the lines not used,
among the data of the first group global input/output lines
GIO<0:3> and the data of the second group global input/
output lines GIO<4:7>.

In an embodiment, by the multiplexer 201 which is
disposed in the peripheral region, the first group global
input/output lines GIO<0:3> may be selected and the data
DQ<0:3> may be transferred, or the second group global
input/output lines GIO<4:7> may be selected and the data
DQ<4:7> may be transferred.

In an embodiment, since the multiplexer 201 is disposed
outside of the Y-hole region of a column but in the peripheral
region, the area of the Y-hole region may be decreased and
current may be reduced. Moreover, since a write driving unit
WD (see FIG. 4) and the sense amplifier SA which exist in
the peripheral region are disposed in a repeater forming
region, the area of the peripheral region may not increase.

FIG. 4 is a detailed configuration diagram of a represen-
tation of the data transfer blocks 400 and 410 illustrated in
FIG. 2. In an embodiment illustrated in FIG. 4, the configu-
ration of the data transfer block 400 will be described as an
example. The data transfer block 400 may include the write
driving unit WD and the sense amplifier SA.

In the example of performing a write operation for
inputting data, the data may be received by the pad blocks
100 and 110 from an exterior of the semiconductor device.
Then, the data may be transferred to the write driving unit
WD through the peripheral region and the global input/
output lines GIO<0:7>. The write driving unit WD may
drive the data, and the driven data may be transferred to the
bit lines which are selected by an address and may then be
stored in the memory cells, for example, of the bank BO0.

In the example of performing a read operation for out-
putting data, the data of the memory cells of the bank B0
may be transferred to bit lines. The data of the bit lines may
be amplified by the sense amplifier SA and may be trans-
ferred to the global input/output lines GIO<0:7>. The data of
the global input/output lines GIO<0:7> may be transferred
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to an exterior of the semiconductor device through the
peripheral region and the pad blocks 100 and 110.

In an embodiment of FIG. 4, although bus lines such as
local input/output lines and data input/output lines may be
disposed between the global input/output lines GIO<0:7>
and the bank B0, these lines are not illustrated for the sake
of convenience in explanation.

In an embodiment, the data transfer blocks 400 and 410
may be positioned in the repeater forming regions of the
global input/output lines GIO<0:7>. Therefore, since the
write driving unit WD and the sense amplifier SA which may
be disposed in the input/output driving blocks 200 and 210
may not be provided in the peripheral region or provided
outside the peripheral region, the area of the peripheral
region may be decreased.

The semiconductor devices discussed above (see FIGS.
1-4) are particular useful in the design of memory devices,
processors, and computer systems. For example, referring to
FIG. 5, a block diagram of a system employing the semi-
conductor devices in accordance with the embodiments are
illustrated and generally designated by a reference numeral
1000. The system 1000 may include one or more processors
or central processing units (“CPUs”) 1100. The CPU 1100
may be used individually or in combination with other
CPUs. While the CPU 1100 will be referred to primarily in
the singular, it will be understood by those skilled in the art
that a system with any number of physical or logical CPUs
may be implemented.

A chipset 1150 may be operably coupled to the CPU 1100.
The chipset 1150 is a communication pathway for signals
between the CPU 1100 and other components of the system
1000, which may include a memory controller 1200, an
input/output (“I/O”) bus 1250, and a disk drive controller
1300. Depending on the configuration of the system, any one
of'a number of different signals may be transmitted through
the chipset 1150, and those skilled in the art will appreciate
that the routing of the signals throughout the system 1000
can be readily adjusted without changing the underlying
nature of the system.

As stated above, the memory controller 1200 may be
operably coupled to the chipset 1150. The memory control-
ler 1200 may include at least one semiconductor device as
discussed above with reference to FIGS. 1-4. Thus, the
memory controller 1200 can receive a request provided from
the CPU 1100, through the chipset 1150. In alternate
embodiments, the memory controller 1200 may be inte-
grated into the chipset 1150. The memory controller 1200
may be operably coupled to one or more memory devices
1350. In an embodiment, the memory devices 1350 may
include the at least one semiconductor device as discussed
above with relation to FIGS. 1-4, the memory devices 1350
may include a plurality of word lines and a plurality of bit
lines for defining a plurality of memory cell. The memory
devices 1350 may be any one of a number of industry
standard memory types, including but not limited to, single
inline memory modules (“SIMMs”) and dual inline memory
modules (“DIMMs”). Further, the memory devices 1350
may facilitate the safe removal of the external data storage
devices by storing both instructions and data.

The chipset 1150 may also be coupled to the /O bus 1250.
The I/0 bus 1250 may serve as a communication pathway
for signals from the chipset 1150 to 1/O devices 1410, 1420
and 1430. The I/O devices 1410, 1420 and 1430 may include
a mouse 1410, a video display 1420, or a keyboard 1430.
The I/O bus 1250 may employ any one of a number of
communications protocols to communicate with the 1/O
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8
devices 1410, 1420, and 1430. Further, the I/O bus 1250
may be integrated into the chipset 1150.

The disk drive controller 1450 (i.e., internal disk drive)
may also be operably coupled to the chipset 1150. The disk
drive controller 1450 may serve as the communication
pathway between the chipset 1150 and one or more internal
disk drives 1450. The internal disk drive 1450 may facilitate
disconnection of the external data storage devices by storing
both instructions and data. The disk drive controller 1300
and the internal disk drives 1450 may communicate with
each other or with the chipset 1150 using virtually any type
of communication protocol, including all of those mentioned
above with regard to the 1/O bus 1250.

It is important to note that the system 1000 described
above in relation to FIG. 5 is merely one example of a
system employing the semiconductor devices as discussed
above with relation to FIGS. 1-4. In alternate embodiments,
such as cellular phones or digital cameras, the components
may differ from the embodiments illustrated in FIG. 5.

While various embodiments have been described above,
it will be understood to those skilled in the art that the
embodiments described are by way of example only.
Accordingly, the semiconductor device described herein
should not be limited based on the described embodiments.

What is claimed is:

1. A semiconductor device comprising:

pad blocks configured for receiving and outputting data;
and

input/output driving blocks configured to transfer data
received from global input/output lines to the pad
blocks in response to a read operation, and to transfer
data from the pad blocks to the global input/output lines
in response to a write operation,

wherein the input/output driving blocks are disposed in a
peripheral region and control a width of the data,

wherein the input/output driving blocks comprise a bank
selection block configured to include bank select infor-
mation and output a select signal to the input/output
driving blocks to control the width of the data.

2. The semiconductor device according to claim 1,

wherein the input/output driving blocks comprise:

a first input/output driving block selectively coupled with
first group global input/output lines and second group
global input/output lines; and

a second input/output driving block coupled with the
second group global input/output lines.

3. The semiconductor device according to claim 2,
wherein, the first input/output driving block is configured to
operate when the semiconductor device operates with a X4
data width, and the first input/output driving block and the
second input/output driving block are configured to operate
when the semiconductor device operates with a X8 data
width.

4. The semiconductor device according to claim 2,
wherein the first input/output driving block is coupled with
either the first group global input/output lines or the second
group global input/output lines when the semiconductor
device operates with the X4 data width.

5. The semiconductor device according to claim 1,
wherein each of the input/output driving blocks comprises:

a multiplexer configured to select any one of the first
group global input/output lines and the second group
global input/output lines;

a pipeline configured to synchronize data received from
the multiplexer with a clock signal;

a data ordering unit configured to align data received from
the pipeline; and
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an output buffer configured to buffer data received from
the data ordering unit and output the buffered data to
the pad blocks.

6. The semiconductor device according to claim 1,

wherein each of the input/output driving blocks comprises:
an input buffer configured to buffer the data received from
the pad blocks;

a latch unit configured to latch data output from the input
buffer;

a driver configured to drive data output from the latch
unit; and

a multiplexer configured to select any one of the first
group global input/output lines and the second group
global input/output lines, and transfer data output from
the driver to selected global input/output lines.

7. The semiconductor device according to claim 1, further

comprising:

data transfer blocks configured to transfer data between
the input/output driving blocks and banks.

8. The semiconductor device according to claim 7,
wherein the data transfer blocks are disposed in repeater
forming regions.

9. The semiconductor device according to claim 7,
wherein each of the data transfer blocks comprises:

a sense amplifier configured to sense and amplify the data
of the bank and output amplified data to the input/
output driving block; and

a write driving unit configured to drive data received from
the input/output driving block and output driven data to
the banks.

10. A semiconductor device comprising:

a plurality of banks;

pad blocks configured for receiving and outputting data;

input/output driving blocks disposed in a peripheral
region located between the plurality of banks and the
pad blocks, and configured to control a width of data;
and

data transfer blocks configured to transfer data between
the input/output driving blocks and the banks,

wherein the input/output driving blocks comprise a bank
selection block configured to include bank select infor-
mation and output a select signal to the input/output
driving blocks to control the width of the data.

11. The semiconductor device according to claim 10,

wherein the input/output driving blocks comprise:

a first input/output driving block selectively coupled with
first group global input/output lines and second group
global input/output lines; and

a second input/output driving block coupled with the
second group global input/output lines.
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12. The semiconductor device according to claim 11,
wherein the first input/output driving block is configured to
operate when the semiconductor device operates with a X4
data width, and the first input/output driving block and the
second input/output driving block are configured to operate
when the semiconductor device operates with a X8 data
width.

13. The semiconductor device according to claim 11,
wherein the first input/output driving block is coupled with
either the first group global input/output lines or the second
group global input/output lines when the semiconductor
device operates with the X4 data width.

14. The semiconductor device according to claim 10,
wherein each of the input/output driving blocks comprises:

a multiplexer configured to select any one of the first
group global input/output lines and the second group
global input/output lines;

a pipeline configured to synchronize data received from
the multiplexer with a clock signal;

a data ordering unit configured to align data received from
the pipeline; and

an output buffer configured to buffer data received from
the data ordering unit and output the buffered data to
the pad blocks.

15. The semiconductor device according to claim 10,

wherein each of the input/output driving blocks comprises:
an input buffer configured to buffer the data received from
the pad blocks;

a latch unit configured to latch data output from the input
buffer;

a driver configured to drive data output from the latch
unit; and

a multiplexer configured to select any one of the first
group global input/output lines and the second group
global input/output lines, and transfer data output from
the driver to selected global input/output lines.

16. The semiconductor device according to claim 10,
wherein the data transfer blocks are disposed in repeater
forming regions.

17. The semiconductor device according to claim 10,
wherein each of the data transfer blocks comprises:

a sense amplifier configured to sense and amplify data of
the plurality of banks and output resultant data to the
input/output driving block.

18. The semiconductor device according to claim 10,

wherein each of the data transfer blocks comprises:

a write driving unit configured to drive the data of the
input/output driving block and output driven data to the
plurality of banks.
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